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  Although biogeochemical processes are often studied at the watershed scale, watershed 
scale microbial distributions are poorly understood. Global scale studies have shown that edaphic 
factors, such as pH and carbon to nitrogen ratios (C:N), can drive microbial community diversity, 
composition, and structure, but it is not clear if these edaphic factors are also influential at smaller 
scales. In this thesis, we examined the distributions of Bacteria and Archaea and how they related to 
slope aspect, vegetation type, and edaphic factors within two regions of the Gordon Gulch 
watershed of the Boulder Creek Critical Zone observatory near Boulder, CO. We found that 
bacterial diversity across the landscape was positively correlated with pH and negatively correlated 
with soil C:N. Microbial distributions varied depending on slope aspect, vegetation type, and 
between the upper and lower regions of the watershed. These differences in community 
composition were driven by edaphic factors, namely pH and C:N.  Though rare, the relative 
abundance of Archaea was inversely correlated with C:N, and tended to be absent from communities 
at C:N ratios higher than 30. Similar to what has been observed globally, microbial distributions at 
the watershed scale are predictable by edaphic factors, thereby providing clues to the ecology of 
uncultivated organisms. Where organisms’ ecology is known, this study also demonstrated the 
potential of using microbial distributions to identify biogeochemical hot spots. 
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Chapter I 
 
INTRODUCTION 
 
 Microbes are the key mediators of biogeochemical processes—performing critical 
transformations, such as nitrification and organic carbon degradation, which are important to 
ecosystem functioning and nutrient cycling.  Although these critical biogeochemical processes are 
usually studied at the watershed scale, microbial distributions are commonly studied at either very 
small (e.g. microns, individual soil cores (Mummey and Stahl, 2004; Ruamps et al., 2011) or very 
large scales (e.g. global (Lozupone and Knight, 2007; Fulthorpe et al., 2008; Fierer et al., 2009; Sang-
Hoon and Cho, Jae-Chang, 2009; Nemergut et al., 2011), continental (Lauber et al., 2009), or 
regional (Dequiedt et al., 2009; Bissett et al., 2010; Slabbert et al., 2010; Griffiths et al., 2011) scales, 
while the intermediate, landscape and watershed scales remain poorly understood. This disconnect 
between the scales at which microbial distributions and biogeochemical processes are studied makes 
it difficult to link soil microbial community composition and structure to a watershed-scale 
understanding of biogeochemical processes. 
 Studies of microbial distributions at global scales have highlighted the strong influence of 
edaphic factors, particularly pH, on microbial community diversity, composition, and structure 
(Fierer, 2006; Fierer et al., 2009; Chu et al., 2010). For example, pH, rather than biome type or 
climate regime, predicts soil microbial community composition (Fierer, 2006) as well as the relative 
abundances of certain taxa (Lauber et al., 2009). Thus, it is no surprise that soils with similar edaphic 
factors, e.g. alpine soils (King et al., 2010), can have remarkably similar microbial communities 
2 
despite being located thousands of miles apart. However, it is not clear if these edaphic factors, pH 
and C:N, are also important at the watershed scale or if other factors, such as slope aspect or 
moisture, are better predictors. 
 Studies of landscape scale microbial distributions tend to focus on fairly homogeneous 
landscapes, such as agricultural or talus fields (Franklin and Mills, 2009; King et al., 2010; Wessén et 
al., 2011). Designed to examine spatial effects (e.g. dispersal) on microbial community composition 
(e.g. Bell, 2010; King et al., 2010), these studies have not focused in great detail on variations in 
relation to edaphic factors and vegetation types. Thus, they are unable to test how edaphic factors 
which are important drivers of community composition at global scale, such as pH and C:N, 
influence community structure at local scales. However, these studies do highlight the potential of 
using microbial distributions to identify biogeochemical hotspots. For example, King and colleagues 
(King et al., 2010) identified distinct distributions of heterotrophic and chemolithoautotrophic taxa 
in a talus field centered around the presence or absence of plants. Landscape and regional scale 
studies have also highlighted the influence of vegetation types and land use on community structure 
(Lauber et al., 2008; Mummey et al., 2010; Chu et al., 2011), though it is difficult to disentangle the 
plant effects from that of other edaphic factors. 
 Here we examined the distributions of microbes in two regions of an upper montane 
watershed to address the following three questions: (1) how does microbial diversity, community 
composition, and the relative abundance of specific taxa vary over the landscape; (2) are landscape 
scale attributes of the microbial community predictable from measurable soil properties (e.g. pH, 
C:N, microbial biomass); and (3) can biogeochemical hot spots be identified based on microbial 
distributions? The strong north/south facing slope aspect of the watershed provides a 
heterogeneous landscape with a diversity in vegetation types which more closely resembles regional 
studies, but at a much smaller spatial scale. Using pyrosequencing, we examined how the 
distributions of microbes related to edaphic factors, vegetation, and slope aspect. We predicted that 
microbial distributions would correlate to slope aspect, which influences vegetation types and 
3 
thereby edaphic factors, but will demonstrate a more powerful correlation to individual edaphic 
factors, such as pH. We also predict that both regions will show similar patterns of microbial 
distributions and driving edaphic factors. 
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Chapter II 
 
METHODS 
 
2.1 Site Description 
 Sampling was conducted within two regions (upper and lower) of the Gordon Gulch 
watershed (105.47 W, 40.01 N), which is part of the Boulder Creek Critical Zone Observatory east 
of Boulder, Colorado, USA (Figure 1). Gordon Gulch is an upper montane forest (average elevation 
= 2627 m) with north/south facing slopes. The south-facing slopes are dominated by Ponderosa 
pines (Pinus ponderosa) with lodgepole pines (Pinus contorta) dominating north-facing slopes. The upper 
region of Gordon Gulch is also characterized by a central flat region, which is dominated by mixed 
pines and aspens (Populus tremuloides) in the western region and a meadow in the east. The lower 
region of Gordon Gulch is characterized by steeper slopes and a central, forested riparian area.  Soils 
are derived from Paleoproterozoic biotite schist and biotite gneiss bedrock (Cole and Braddock, 
2009) 
 
FIGURE 1: Map of transects (1-10) in upper and lower Gordon Gulch. Watershed boundaries are outlined in 
blue. (Inset A: location of Gordon Gulch w/in North America) (Inset B: location of Gordon gulch in relation to 
Boulder, CO) 
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2.2 Sample Collection 
 Sampling was conducted along five transects approximately 200m (transects 1, 2, 3, 6 and 7), 
400m (transects 8, 9, and 10), or 600m (transects 4 and 5) in length in the two regions of the 
watershed (Figure 1) with samples collected from twenty, regularly spaced points (10 m, 20 m, or 30 
m apart) along each transect (Figure 2). Each sample consisted of twenty, 0-5 cm cores, taken within 
a one meter radius, that were homogenized and sieved to 2 mm.  Samples were then stored at 4°C 
and split for analysis within two days of collection. Samples used for soil microbial community 
analysis were frozen at -80°C until DNA was extracted. 
 
FIGURE 2: Map of Sampling points in upper (A) and lower (B) Gordon Gulch. Soil property data and phylum 
level relative abundance data associated with each point are located in Tables 1 and 2 respectively. 
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2.3 Soil Characteristics 
 Relative microbial biomass was determined using the substrate-induced respiration (SIR) 
method as described previously (Fierer et al 2003). Briefly, ten mL of yeast extract solution (three 
grams in 250 mL of de-ionized water) was added to five grams of field moist soil and then shaken 
horizontally for four hours at 20°C.  CO2 production was measured at 1.5, 3, and 4.5 hours with an 
infrared gas analyzer (IRGA) (CA-10a, Sable Systems, Inc., Las Vegas, NV, USA). Soil pH was 
assessed by mixing soil and water in a 1:2 ratio (by volume) and then measured with a pH probe 
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(Accumet AB15 basic pH meter) after one hour of incubation. Moisture content was calculated by 
oven drying soil at 60°C for 48 h. A Costech, ECS 4010 CHN Analyzer was used to assess carbon 
and nitrogen content from l g of the dry soil that was ground in a ceramic mortar and pestle. 
Extractable NH4
+ and NO3
- concentrations were assessed by shaking 5 g of field-moist soil with 40 
mL 0.5M K2SO4 for 1 hour. The soil slurries were then filtered through 0.2 !m filters and frozen at -
20°C until NH4
+ and NO3
- levels were measured on a Lachat QuikChem 8500 spectrophotometric 
flow injection analyzer (Hach, Loveland, CO, USA). 
 
2.4 Microbial Community Analysis 
 DNA was extracted from each of the 200 collected soils using a MoBio PowerSoil Kit 
(MoBio Laboratories, Carlsbad, CA, USA) following the manufacturer’s instructions. The DNA was 
PCR-amplified in triplicate using barcoded primers for the 16S rRNA gene as described previously 
(Bates et al., 2010). This primer set (515f, 806r) should amplify the targeted portion of the 16S 
rRNA gene from nearly all Bacteria and Archaea (Bates et al., 2010; Bergmann et al., 2011), with the 
amplified region well-suited for accurate phylogenetic and taxonomic placement of sequences (Liu et 
al., 2007). Amplicons from each sample were pooled in equimolar concentrations into a single 
aliquot that was shipped on dry ice to the Environmental Genomics Core Facility at the University 
of South Carolina for pyrosequencing on a 454 Life Sciences Genome Sequencer FLX (Roche) 
machine running the Titanium chemistry. 
 Pyrosequencing yielded 214,576 quality sequences in total with read lengths equal to the full 
lengths of the amplicons. Raw sequence data was processed using QIIME (Caporaso et al., 2010). 
Sequences shorter than 250 bp or longer than 500 bp and with a quality score lower than 25 were 
eliminated. Sequences were assigned to samples by the 12-bp barcodes and then grouped into 
phylotypes using Cd-hit (Li, 2006) with a phylotype threshold of " 97% sequence similarity. 
Representative sequences were classified using nucleotide BLAST against the Greengenes core set 
8 
(DeSantis et al., 2006). If there were conflicting classifications, the sequence was discarded and only 
sequences classified as either bacterial or archaeal were included in downstream analyses. 
Shifts in community structure were quantified using pair-wise weighted UniFrac distances 
(Lozupone and Knight, 2005, 2008)and then visualized using a Principle Coordinates Analysis. The 
UniFrac metric assesses the phylogenetic distance between pairs of communities by quantifying the 
relative proportion of shared lineages with the weighted UniFrac algorithm taking the abundances of 
individual phylotypes into account. Alpha diversity metrics, including both the number of observed 
phylotypes per sample and Faith’s phylogenetic diversity (Faith 1992) were calculated using QIIME 
by rarifying all samples to the same sequencing depth (826 sequences per sample). 
 
2.5 Statistical Analysis 
 In this study, the upper and lower regions of Gordon Gulch were analyzed separately as 
independent sampling sets. Differences between edaphic factors among slopes and vegetation types 
were tested using analysis of variance (ANOVA). Pearson’s correlation was used to test the 
correlation between taxon abundances and relative microbial biomass and individual edaphic factors. 
Overall microbial community structure (as measured by weighted and unweighted UniFrac 
distances) was related to slope aspect and vegetation type using analysis of similarity (ANOSIM) and 
we used Mantel tests (Clarke and Gorley, 2006) to relate bacterial community structure to the 
measured soil edaphic factors. 
 
2.6 GIS Data Processing and Visualization 
 Latitude and longitude were collected for each of the sampling locations using a hand held 
GPS Unit (12 m accuracy). ArcGIS 9.3 (ESRI) was used to map the data. Rasters were built using 
inverse distance weighted with a cell size of 5m, a power of 2, and influence from a maximum of 12 
points. Rasters were plotted over the site digital elevation model (elevation lines of 12m), which is 
9 
available through the Boulder Creek Critical Zone Observatory website: 
http://czo.colorado.edu/html/data_agreement.shtml. 
10 
 
 
 
 
 
Chapter III 
 
RESULTS 
3.1 Soil Characteristics 
 A number of edaphic factors (Figure 3, Table 1) differed significantly between north and 
south facing slopes in the upper (pH and C:N, p < 0.001) and lower (% C, C:N, and %moisture, p  
< 0.001, and %N, NH4
+, and NO3
-, p < 0.05) regions of the watershed as well as between vegetation 
types (see Supplementary Table 3). Likewise, relative microbial biomass, as measured by substrate 
induced respiration, differed significantly (p < 0.001) between north and south facing slopes in 
lower Gordon Gulch, correlating with soil moisture content (r = 0.63), % Carbon (r = 0.66), and % 
N (r = 0.60). However, in the upper Gordon Gulch microbial biomass levels did not show any 
discernable patterns related to slope aspect. 
 
3.2 Diversity 
 Vegetation type was significantly correlated with microbial alpha diversity levels (as measured 
by rarified phylogenetic diversity (PD)) with those soils under meadow vegetation harboring higher 
levels of microbial diversity. This appeared to 
 
FIGURE 3: Maps of edaphic factors in upper (left) and lower (right) Gordon Gulch: (A, B) pH, (C, D,) C:N, 
(E, F) % moisture, and (G, H) relative microbial biomass as measured by substrate induced respiration. A summary 
of the data is located in Table 1. 
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be driven by pH in upper Gordon Gulch (r = 0.63) and C:N in lower Gordon Gulch (r = -0.56). 
Community structure (as measured by weighted UniFrac distance and visualized using the first 
principal component (PCo1)) (Figure 4) and composition (unweighted UniFrac distance) varied 
across the landscape. A full summary of statistics is located in Tables 3 (continuous variables) and 4 
(categorical variables). Briefly, slope aspect (defined here as location on the north or south facing 
slope) and vegetation types had a significant (p < 0.001) effect on community composition 
(ANOSIM, Global R = 0.28 and 0.39 respectively) and structure (Global R = 0.28 and 0.40 
respectively) in upper Gordon Gulch. However, community structure (rho = 0.52) and composition 
(rho = 0.49) in upper Gordon Gulch were more strongly correlated with C:N and pH (rho = 0.53 
and 0.56 respectively) (Figure 5). The best combination of edaphic factors in upper Gordon Gulch 
that explain community composition was pH and %N (rho = 0.53, p = 0.01).  Interestingly, 
combining C:N and pH did not explain more of the variation in community structure than either 
C:N or pH alone in upper Gordon Gulch.  
 Similarly, in lower Gordon Gulch slope aspect and vegetation type had a significant effect (p 
= 0.001) on microbial community structure (Global R = 0.240 and 0.13 respectively) and 
composition (Global R = 0.367 and 0.26 respectively). The main driving edaphic factors (p  = 0.001) 
on microbial community structure and composition in lower Gordon Gulch were also C:N ( rho = 
0.28 and 0.27 respectively) and pH (rho = 0.27 and 0.30 respectively) with several other edaphic 
factors (%C, 
 
FIGURE 4: Map of PCo1 scores of the pairwise weighted UniFrac Distance in (A) Upper Gordon Gulch and (B) 
Lower Gordon Gulch. Communities with similar communities are represented here as having similar colors, with red 
and blue communities being the most dissimilar from one another. 
13 
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FIGURE 5: PCo1 scores of the pairwise weighted UniFrac distance in relation to (A) soil C:N and (B) pH for 
upper and lower Gordon Gulch. 
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%N, % moisture, and relative microbial biomass) also showing significant correlations 
(Supplementary Table 3). In lower Gordon Gulch the best combination of edaphic factors to 
explain community structure was pH, %C, and C:N (rho = 0.316, p = 0.01) while pH, and %N (rho 
= 0.326, p = 0.01) best explained community composition. 
 
3.3 Taxonomic Distribution Patterns 
 Averaged across all soils, the bacterial community was dominated by Proteobacteria (29.8 %), 
Actinobacteria (16 %), Acidobacteria (13 %), Verrucomicrobia (13 %), Bacteroidetes (5.8 %), Planctomycetes 
(3.2%), and Gemmatimonadetes (1.7% of all sequences). Supplementary Table 2 contains a full 
summary of the phylum level relative abundances. In contrast, Archaea were generally rare in the 
watershed, averaging only 0.5% relative abundance throughout Gordon Gulch and with a maximum 
abundance of 6.4% occurring in the meadow of upper Gordon Gulch (Figure 6 A,B). Low in 
diversity, Archaea were dominated by only a few taxa with four phylotypes (all Crenarchaeota) 
comprising 49% of the archaeal community. The highest abundances of Archaea occurred under the 
meadow vegetation type (ANOVA p < 0.001) and the relative abundance of Archaea correlated with 
the C:N ratio in lower Gordon Gulch (r  = -0.60) (Figure 7). 
 
FIGURE 6:  Distributions of individual microbial taxa in upper (left) and lower (right) Gordon Gulch: (A, B) 
Archaea, (C, D) Acidobacteria, (E, F) Actinobacteria, and (G, H) Bacteroidetes. 
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FIGURE 7: (below) The relative abundance of Archaea is negatively correlated with soil C:N in upper and lower 
Gordon Gulch (r = -0.60).  
 
 The distributions of bacterial taxa also varied across the landscape in relation to vegetation 
type and slope aspect (Figure 6 C-H and Figure 8). In upper Gordon Gulch, vegetation had a 
significant effect on the relative abundance on all dominant bacterial taxa (ANOVA, p < 0.05), while 
only Archaea (p < 0.001) and Proteobacteria (p < 0.001) displayed vegetation related distributions in 
lower Gordon Gulch. Slope aspect had a significant effect on all dominant bacterial taxa (except 
Planctomycetes) and Archaea in upper Gordon Gulch (p<0.05). However, only Archaea and Proteobacteria 
showed slope aspect dependent distributions in lower Gordon Gulch (p < 0.001).  
 
FIGURE 8: Distributions of individual microbial taxa in upper (left) and lower (right) Gordon Gulch: (A, B) 
Planctomycetes, (C, D) Proteobacteria, (E, F) Gemmatimonadetes, and (G, H) Verrucomicrobia. A summary of 
phylum level abundance data is located in Table 2. 
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 The distributions of several bacterial taxa also correlated with edaphic factors, though it 
varied between the two regions of the watershed. For example, in upper Gordon Gulch, the relative 
abundance of Proteobacteria correlated with pH (r = -0.52) and C:N (r = 0.58), while in lower Gordon 
Gulch the relative abundance of Proteobacteria correlated with %C (r = 0.54). Likewise, the relative 
abundance of Planctomycetes correlated with pH (r = 0.50) in the upper region, but did not correlate to 
any measured edaphic factors in the lower region. The remaining dominant bacterial taxa, 
(Actinobacteria, Acidobacteria, Verrucomicrobia, and Bacteroidetes) did not correlate with any of the 
measured edaphic factors.
20 
 
 
 
 
 
Chapter IV 
 
DISCUSSION 
 
4.1 Alpha Diversity 
 Vegetation type had a significant effect on phylogenetic diversity (PD) in both regions of the 
watershed, though this is likely due to significant differences in pH between vegetation types with 
the Aspen and Meadow vegetation types having a higher pH (than the Ponderosa, Lodgepole, and 
Mixed vegetation types. At both global (Fierer, 2006; Chu et al., 2010) and regional (Griffiths et al., 
2011) scales, pH has been identified as a good predictor of microbial diversity, as it was in the upper 
Gordon Gulch. However, pH was not correlated with diversity in lower Gordon Gulch. 
Interestingly, the PD was correlated with the soil C:N ratio in both regions of the watershed. Ge and 
colleagues (Ge et al., 2010) also observed that C:N is negatively correlated with bacterial diversity. It 
is important to note, however, that pH and C:N are inversely correlated within Gordon Gulch and 
so it is not clear which edaphic factor is driving the alpha diversity patterns. 
 
4.2 Beta Diversity 
 As predicted, vegetation type and slope aspect had a significant effect on microbial 
community structure in both regions of the watershed. Thus, it seems that the distributions of 
microbes, like the distribution of the plants within the watershed, are influenced by slope aspect. 
However, as also predicted, community composition and structure was more strongly influenced by 
edaphic factors, especially pH and C:N. pH has been identified as an important driver of microbial 
21 
community structure globally (Lauber et al., 2009; Chu et al., 2010), regionally (Griffiths et al., 2011), 
and locally along pH gradients (Rousk et al., 2010) and it is likely that pH drives microbial 
community structure within Gordon Gulch as well. Since pH is correlated with vegetation type and 
the relationship to pH within the watershed is clear and continuous (Figure 5B), it is likely that the 
pH is more important than vegetation type at the landscape scale.  
 Soil C:N also displayed a strong relationship with community composition throughout the 
watershed (Figure 5A). This effect may be driven in large part by Archaea. UniFrac, the beta diversity 
metric used in this study, uses shared branch length to compute community similarity. Thus, the 
increasing presence of Archaea at low C:N would disproportionately influence the calculated 
community similarity as compared with the changes  in relative abundance of bacterial taxa. 
However, it is also important to note that edaphic factors, such as pH and C:N are not necessarily 
independent and may co-vary, as they do within Gordon Gulch. Thus it is difficult to disentangle the 
effects of pH from that of C:N within the Gordon Gulch watershed and further research will be 
required to separate the effects of pH and C:N on community structure and composition. 
 
4.3 Taxon Specific Patterns 
 Similar to what has been found by Bates and colleagues (Bates et al., 2010) and Nielsen and 
colleagues (Nielsen et al., 2010), archaeal diversity was low throughout the watershed and members 
of just a few phylotypes belonging to Crenarchaeota comprised the majority of the archaeal 
community. Likewise, the relative abundance of Archaea correlated with low C:N and Archaea tended 
to disappear at C:N ratios higher than 30 (Figure 7). The linkage between crenarchaeotal relative 
abundance and the C:N ratio, used as a rough indicator of nitrogen availability, may reflect the role 
of  Crenarchaeota as nitrifiers in soil. This is supported by the isolation of a number of crenarchaeotal 
nitrifiers from soil (Kim et al., 2011; Könneke et al., 2005; Lehtovirta-Morley et al., 2011; Tourna et 
al., 2011). Crenarchaeal nitrifiers also have to potential to dominate the nitrifying community, as 
measured by comparing bacterial and archaeal amoA gene copy numbers (Adair and Schwartz, 
22 
2008), though it appears that these crenarchaeota are oligotrophic nitrifiers, being relatively more 
abundant in soils with low nitrogen levels (Di et al., 2009; Shen et al., 2011). Thus, it is possible that 
the “hot spots” of archaeal abundance also indicate the presence of oligotrophic nitrification hot 
spots within the watershed. The disappearance of Archaea at C:N ratios above 30 may therefore 
indicate that N availability is so low at high C:N ratios that nitrification rates are severely limited as 
there is little to no available NH4
+. 
 Although numerous other studies have found the distribution of Acidobacteria are relatively 
more abundant at low pH (Jones et al., 2009) and low C:N (Tarlera et al., 2008; Nemergut et al., 
2011), we did not detect these patterns in either region of the watershed. However, our findings do 
not necessarily contradict previous studies. Within the Gordon Gulch watershed, these two 
predictors of acidobacterial abundance are in conflict with one another since pH is inversely 
correlated with C:N. Thus, even if pH or C:N influence the relative abundance of Acidobacteria 
within Gordon Gulch, we were unable to attribute it to solely pH or C:N. 
 Similarly, we failed to find any apparent correlations between the relative abundance of 
Bacteroidetes and edaphic factors even though Bacteroidetes displayed a strong correlation to slope 
aspect and vegetation type in the upper region. According to previous studies, Bacteroidetes tend to be 
a copiotrophic taxa, responding to labile carbon inputs and tending to be higher in relative 
abundance in carbon rich, high C:N soils (Fierer et al., 2007). While we were unable to measure net 
carbon availability in this study, it is likely that the high relative abundance of Bacteroidetes on the 
north facing slop of the upper region indicates a region of elevated carbon cycling rates within the 
watershed. 
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Chapter V 
 
CONCLUSIONS 
 
 Within Gordon Gulch, microbial community composition, structure, and diversity, much like 
that of plants, showed predictable distribution patterns at the watershed scale related to slope aspect, 
vegetation, and edaphic factors (namely pH and C:N). Some taxa also showed predictable patterns 
related to slope aspect and vegetation, while others, such as Archaea, were predictable by edaphic 
factors, which provides clues as to their ecology. For those taxa with known ecological roles, 
distributions may also indicate biogeochemical “hot spots,” e.g. Bacteroidetes and regions of elevated 
carbon cycling. As sequencing costs continue to drop, watershed scale surveys of microbial 
community composition, such as described here, are becoming increasingly cost effective. In 
combination with the growing understanding of the ecology of soil microorganisms, soil microbial 
distributions may soon become an important tool for describing ecosystem biogeochemistry and 
developing an integrated understanding of watershed scale processes.
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APPENDIX 
 
TABLE LEGENDS 
 
1. Summary of Edaphic Factors: Raw data and a summary of edaphic factors within 
upper and lower Gordon Gulch. Data is listed by transect (Figure 1) and point label 
(locations shown in Figure 2). Maximums and minimums are calculated for the whole 
watershed. 
 
2. Summary of Microbial Community Results: Raw relative abundance data for Archaea 
and phylum level abundance data for bacteria in upper and lower Gordon Gulch. 
Relative abundance is calculated as number of sequences out of total sequences for that 
sample. Data is listed by transect (Figure 1) and point label (locations shown in Figure 2). 
Maximums and minimums are calculated for the whole watershed. 
 
3. Table of Statistics (Continuous Variables): Summary of statistics for edaphic factors 
that are continuous variables. Only edaphic factors that were significant are shown. 
 
4. Table of Statistics (Categorical Variables): Summary of statistics for categorical 
variables (slope aspect and dominant vegetation). 
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Maximum     100.0 136.9 7.16 92.9 17.1 49.8 0.1758 
Minimum     11.9 6.5 4.14 4.7 1.1 12.1 -0.1226 
Lower Gordon Gulch 
Transect 1 
MEW1 40.01266561 -105.4618364 S Ponderosa 23.1 7.3 5.72 7.4 2.3 18.4 0.0052 
MEW2 40.01265228 -105.4618331 S Ponderosa 25.6 35.7 4.82 23.2 11.5 21.2 0.0681 
MEW3 40.01254675 -105.4618913 S Ponderosa 100.0 24.9 5.3 23.0 11.6 24.2 0.0231 
MEW4 40.01243502 -105.4619441 S Meadow 27.9 6.5 6.38 4.7 1.1 15.8 0.0038 
MEW5 40.01236377 -105.4619059 S Ponderosa 34.6 18.6 6.42 12.7 2.3 14.9 0.0155 
MEW6 40.01232756 -105.4619242 S Ponderosa 37.5 12.0 6.26 9.0 1.6 13.1 0.0064 
MEW7 40.01224156 -105.4619105 S Meadow 38.5 10.7 6.35 10.1 1.7 12.1 0.0080 
MEW8 40.01214081 -105.4618832 S Meadow 31.9 17.6 6.15 50.9 3.0 12.3 0.0165 
MEW9 40.01210125 -105.4618896 S Aspen 36.4 30.1 6.85 39.0 7.8 17.3 0.0363 
MEW10 40.01199631 -105.4619442 N Aspen 36.9 19.5 6.59 24.0 3.7 13.5 0.0414 
MEW11 40.01190227 -105.4619498 N Mixed 25.8 50.8 5.66 9.7 8.1 15.8 0.0465 
MEW12 40.01182842 -105.4619747 N Mixed 36.6 31.4 6.07 10.5 5.7 20.7 0.0178 
MEW13 40.01178576 -105.4619487 N Lodgepole 62.7 49.9 5.57 55.8 17.1 22.6 0.0423 
MEW14 40.0116177 -105.4620537 N Lodgepole 32.2 33.5 5.76 22.4 6.8 20.1 0.0672 
MEW15 40.01159792 -105.4620767 N Mixed 38.3 19.3 6.36 20.8 6.3 24.1 0.0054 
MEW16 40.01157051 -105.4622552 N Mixed 35.2 40.0 5.61 32.8 9.5 25.8 0.0157 
MEW17 40.01157998 -105.4622631 N Mixed 18.5 25.4 5.24 24.5 4.4 25.5 0.0082 
MEW18 40.01156179 -105.4623049 N Mixed 27.4 28.8 4.93 21.8 13.9 26.0 0.0143 
MEW19 40.01145107 -105.4624373 N Lodgepole 34.8 41.6 5.98 34.5 9.1 24.9 0.0195 
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Transect 2 
MEW21 40.01312016 -105.4654275 S Ponderosa 30.3 12.1 5.48 8.7 3.2 23.7 0.0137 
MEW22 40.01308411 -105.4654181 S Ponderosa 38.4 17.9 5.48 16.3 6.9 22.6 0.0057 
MEW23 40.01300423 -105.4653546 S Ponderosa 38.2 16.6 5.57 6.0 1.4 14.6 0.0108 
MEW24 40.01290156 -105.4654792 S Ponderosa 32.4 11.9 5.57 12.5 2.3 20.0 0.0164 
MEW25 40.01289384 -105.4654823 S Ponderosa 36.2 13.4 5.88 5.9 1.8 20.6 0.0058 
MEW28 40.01274113 -105.4657022 S Ponderosa 25.8 8.7 4.79 17.6 8.0 23.4 0.0180 
MEW29 40.01269318 -105.4657067 S Ponderosa 29.9 17.5 5.53 10.8 3.2 16.5 0.0183 
MEW30 40.01246419 -105.4657762 N Mixed 24.6 36.1 5.87 22.2 5.3 21.0 0.0310 
MEW31 40.01229764 -105.4658774 N Mixed 29.5 32.9 5.9 24.2 5.1 18.7 0.0166 
MEW32 40.01220862 -105.4658152 N Mixed 41.0 73.5 5.52 57.4 13.0 23.2 0.0982 
MEW33 40.0121357 -105.4658823 N Mixed 40.5 30.4 5.15 27.3 7.3 27.1 0.0080 
MEW35 40.01203805 -105.4659328 N Lodgepole 38.3 30.7 5.55 23.9 6.9 20.5 0.0286 
MEW36 40.011971 -105.4659726 N Mixed 42.3 50.4 5.55 41.4 12.9 29.8 0.0377 
MEW37 40.01180914 -105.4660579 N Lodgepole 64.6 26.7 4.97 23.1 7.2 24.0 0.0039 
MEW38 40.01176975 -105.466092 N Lodgepole 36.8 17.0 5.37 14.2 6.3 29.1 0.0052 
MEW39 40.01175265 -105.4660716 N Mixed 32.3 14.5 5.48 16.4 3.4 17.8 0.0014 
MEW40 40.01167059 -105.4661942 N Lodgepole 25.9 20.9 5.39 18.4 5.1 27.1 0.0076 
Transect 3 
MEW41 40.01364252 -105.469089 S Ponderosa 25.7 11.4 5.95 6.9 1.9 17.3 0.0082 
MEW42 40.01354738 -105.4691136 S Ponderosa 30.3 19.1 6.14 15.9 6.0 24.5 0.0144 
MEW43 40.01346105 -105.4691023 S Ponderosa 27.0 9.4 5.66 8.0 1.5 18.4 0.0120 
MEW44 40.01338704 -105.4691292 S Ponderosa 31.0 8.6 5.37 29.3 2.9 18.0 0.0135 
MEW45 40.01329534 -105.4691124 S Ponderosa 36.7 38.1 5.57 14.1 2.2 15.1 0.0163 
MEW46 40.0132054 -105.469121 S Mixed 27.5 18.8 5.69 15.8 2.3 15.6 0.0152 
MEW47 40.01311814 -105.469118 S Ponderosa 27.5 23.1 5.77 11.8 3.7 19.2 0.0157 
MEW48 40.01303927 -105.4690911 S Ponderosa 26.5 39.5 5.9 21.9 3.0 18.8 0.0144 
MEW49 40.0129661 -105.4691186 S Mixed 100.0 15.0 5.75 26.7 2.2 18.3 0.0164 
MEW50 40.01291664 -105.4690952 N Mixed 12.4 21.7 6.53 13.2 2.4 21.0 0.0136 
MEW52 40.01271171 -105.4691503 N Mixed 37.7 19.7 5.03 13.1 3.6 26.8 0.0167 
MEW53 40.01262831 -105.469152 N Mixed 33.7 47.1 5.63 29.4 10.3 34.8 0.0084 
MEW54 40.01246796 -105.4692207 N Mixed 36.7 65.0 4.63 27.5 6.4 33.7 0.0021 
MEW56 40.012403 -105.4692643 N Lodgepole 36.9 18.6 5.47 13.1 2.9 29.3 0.0052 
MEW57 40.01239604 -105.4692848 N Lodgepole 36.4 21.8 5.08 26.3 8.4 33.6 0.0055 
MEW58 40.0123937 -105.4692903 N Lodgepole 52.5 20.0 4.98 22.1 6.3 33.4 0.0013 
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MEW59 40.01238733 -105.4692901 N Lodgepole 34.8 27.6 4.87 29.9 9.3 34.4 0.0069 
MEW60 40.01230024 -105.4693296 N Lodgepole 43.5 32.0 5.88 34.3 10.2 37.6 0.0035 
Transect 4 
MEW61 40.01265421 -105.462403 S Ponderosa 30.4 29.0 5.89 20.5 7.5 20.5 0.0229 
MEW62 40.01262973 -105.4627197 S Ponderosa 25.9 20.9 5.57 11.8 4.2 21.3 0.0190 
MEW63 40.01263007 -105.4629489 S Ponderosa 26.3 15.1 6.29 11.1 2.2 17.6 0.0166 
MEW64 40.01264876 -105.4634412 S Ponderosa 32.0 6.8 5.53 11.4 4.3 20.2 0.0122 
MEW65 40.01270894 -105.4635137 S Ponderosa 27.4 21.6 5.83 12.9 4.9 21.8 0.0094 
MEW66 40.01276619 -105.4640191 S Ponderosa 30.0 10.7 6.05 10.7 3.1 15.8 0.0087 
MEW67 40.01258539 -105.464476 S Ponderosa 23.5 15.8 5.59 12.0 5.8 18.1 0.0128 
MEW68 40.01257307 -105.464858 S Ponderosa 20.3 25.0 5.67 12.9 4.9 23.5 0.0201 
MEW69 40.01264364 -105.4650349 S Mixed 26.4 19.2 5.26 12.5 5.1 24.3 0.0384 
MEW71 40.01288194 -105.4658676 S Ponderosa 24.8 10.9 5.79 8.7 3.3 18.8 0.0098 
MEW73 40.01299753 -105.4664483 S Ponderosa 33.0 21.7 6.38 13.3 3.6 22.1 0.0192 
MEW74 40.01269176 -105.4670495 S Mixed 25.8 11.5 5.93 13.9 3.5 23.2 0.0084 
MEW76 40.01304983 -105.4676651 S Ponderosa 22.3 9.0 5.3 5.5 2.6 18.1 0.0119 
MEW77 40.01304178 -105.4679598 S Ponderosa 100.0 17.5 5.47 13.5 7.9 18.1 0.0234 
MEW78 40.01312125 -105.4683325 S Ponderosa 100.0 19.4 5.23 12.2 5.6 22.0 0.0198 
MEW79 40.01319425 -105.46866 S Ponderosa 26.1 17.2 5.38 12.3 6.5 23.2  
Transect 5 
MEW81 40.01121612 -105.4630518 N Lodgepole 34.6 28.8 5.76 61.3 4.7 21.3 0.0202 
MEW82 40.01123129 -105.4635727 N Lodgepole 27.9 36.1 6.37 24.2 9.5 25.0 0.0329 
MEW83 40.01139851 -105.4637303 N Ponderosa 33.4 45.2 5.76 41.0 12.3 25.0 0.0226 
MEW84 40.01135032 -105.4640594 N Lodgepole 29.1 21.5 5.88 19.2 6.5 32.7 0.0051 
MEW85 40.01124764 -105.4645174 N Lodgepole 24.8 11.7 5.44 25.1 2.7 26.5 0.0018 
MEW86 40.01133506 -105.4650232 N Mixed 45.2 35.6 6.08 31.5 8.8 32.0 0.0350 
MEW87 40.01138871 -105.4651081 N Mixed 37.5 21.8 5.26 14.1 3.1 32.5 0.0027 
MEW88 40.01148233 -105.4654002 N Lodgepole 41.2 19.8 5.75 9.8 2.4 25.0  
MEW89 40.01158006 -105.4657897 N Lodgepole 28.9 18.2 5.43 32.0 12.5 31.9  
MEW90 40.01179095 -105.4660872 N Mixed 42.7 20.3 6.09 24.8 10.1 43.2 0.0030 
MEW91 40.01182079 -105.4663301 N Mixed 29.5 18.5 5.28 8.1 3.0 32.3  
MEW92 40.01190285 -105.4666235 N Mixed 39.6 19.9 5.98 10.8 3.4 25.4 0.0050 
MEW93 40.01207443 -105.4671864 N Mixed 33.0 20.4 4.71 23.6 9.3 44.0 0.0011 
MEW94 40.01210159 -105.467361 N Lodgepole 34.0 15.7 4.84 16.3 4.0 37.0 0.0015 
MEW95 40.01218809 -105.4676102 N Lodgepole 34.6 50.3 4.91 35.3 14.0 37.3 0.0015 
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MEW96 40.01206513 -105.4680617 N Lodgepole 100.0 37.7 6.34 35.4 11.5 46.0 0.0095 
MEW97 40.01212757 -105.4683934 N Mixed 71.4 19.0 5.77 11.1 3.4 38.8  
MEW98 40.01231331 -105.4685933 N Mixed 42.9 31.6 5.22 30.4 11.5 33.2 0.0082 
MEW99 40.01248481 -105.4689279 N Mixed 40.0 23.1 5.23 13.8 4.0 35.5 0.0017 
Upper Gordon Gulch 
Transect 6 
MEW101 40.02173633 -105.4793904 S Mixed 33.5 30.6 7.05 37.0 6.0 25.7 0.0199 
MEW102 40.02168152 -105.4793949 S Mixed 33.6 36.7 6.15 39.3 11.1 29.5 0.0103 
MEW103 40.0215438 -105.4794064 S Mixed 38.3 29.2 6.11 19.3 5.2 27.2 0.0035 
MEW104 40.02147197 -105.4793994 S Ponderosa 31.4 27.8 5.72 24.6 5.2 23.8 0.0232 
MEW105 40.02146602 -105.4793975 S Ponderosa 26.0 21.0 6.11 9.7 2.9 18.2 0.0238 
MEW106 40.02136434 -105.4794052 S Ponderosa 32.1 31.2 6.26 22.6 6.1 20.2 0.0171 
MEW107 40.02127248 -105.4794195 S Aspen 23.8 21.0 6.52 13.3 2.8 15.1 0.0122 
MEW108 40.02117215 -105.4794347 S Meadow 28.2 19.2 6.53 20.5 2.8 13.9 0.0153 
MEW109 40.02109755 -105.4794229 S Meadow 35.7 23.1 6.41 18.9 3.5 13.9 0.0095 
MEW110 40.02100468 -105.4794222 S Meadow 37.4 20.8 6.33 18.5 3.0 14.6 0.0134 
MEW111 40.02090912 -105.479434 N Meadow 100.0 23.3 5.99 20.8 3.7 16.2 0.0126 
MEW112 40.02083318 -105.4794443 N Aspen 40.6 37.5 6.29 10.1 5.5 17.4 0.0314 
MEW113 40.02074408 -105.4794648 N Aspen 42.1 35.2 6.24 19.5 5.0 18.5 0.0195 
MEW114 40.02062757 -105.4794513 N Aspen 34.8 30.8 6.27 5.7 4.1 17.0 0.0416 
MEW115 40.02047821 -105.4795333 N Mixed 33.9 21.8 5.82 16.1 3.5 20.7 0.0134 
MEW116 40.02045214 -105.479544 N Mixed 41.6 75.2 4.97 6.7 14.5 30.8 0.0260 
MEW117 40.02033329 -105.4795286 N Mixed 25.7 27.9 5.4 12.1 4.6 43.9 0.0029 
MEW118 40.02024 -105.4795343 N Lodgepole 35.7 10.4 4.78 21.2 3.2 31.4 0.0009 
MEW119 40.02020404 -105.4795467 N Lodgepole 30.7 36.9 4.41 92.9 5.6 35.5 0.0022 
MEW120 40.02009625 -105.4796337 N Lodgepole 23.9 24.7 5.04 17.0 3.4 34.1 0.0016 
Transect 7 
MEW121 40.02171739 -105.4833442 S Mixed 20.5 26.8 6.09 12.7 3.7 22.9 0.0188 
MEW122 40.02163349 -105.4833251 S Mixed 25.9 32.6 6.08 19.8 5.2 21.8 0.0201 
MEW123 40.02152109 -105.4833408 S Mixed 44.9 49.3 5.84 24.0 7.6 20.9 0.0286 
MEW124 40.02141497 -105.4833459 S Mixed 41.2 36.9 5.98 32.0 7.8 21.6 0.0079 
MEW125 40.0213516 -105.4833376 S Mixed 93.6 56.7 6.2 47.2 13.4 20.3 0.0082 
MEW126 40.02130031 -105.4835132 S Aspen 68.8 67.1 6.9 40.6 11.2 24.1 0.0937 
MEW127 40.02125178 -105.4834711 S Mixed 71.9 50.2 6.48 16.4 8.9 24.7 0.0468 
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MEW128 40.02113267 -105.4835399 S Mixed 83.7 136.9 6.28 80.2 16.7 24.1 -0.0543 
MEW129 40.0210206 -105.4835685 S Mixed 75.6 67.5 6.06 8.9 11.0 34.6 0.0343 
MEW130 40.02096126 -105.483578 N Lodgepole 49.8 40.3 5.26 26.6 9.8 37.7 0.0174 
MEW131 40.02090585 -105.4836 N Mixed 11.9 18.1 5.66 6.4 3.1 47.8 0.0055 
MEW132 40.02080712 -105.4836285 N Lodgepole 27.1 20.3 5.08 10.0 1.7 33.8 0.0001 
MEW133 40.02067351 -105.4836464 N Lodgepole 27.5 21.4 4.14 8.7 2.5 34.6 0.0004 
MEW134 40.0206321 -105.4836993 N Lodgepole 35.6 24.4 5.19 41.7 10.9 46.1 0.0011 
MEW135 40.02067611 -105.4835374 N Lodgepole 40.0 54.2 4.19 54.9 14.2 44.4 0.0032 
MEW136 40.02072615 -105.4834192 N Lodgepole 32.9 24.4 5.69 25.5 6.5 49.8 0.0174 
MEW138 40.02039716 -105.4838056 N Lodgepole 28.7 23.2 4.83 23.6 3.0 33.4 0.0136 
MEW139 40.02028408 -105.4838311 N Lodgepole 36.0 30.8 5.65 12.3 3.5 26.0 0.0206 
MEW140 40.02017939 -105.4838951 S Lodgepole 32.0 30.6 5.82 28.9 4.3 37.4 0.0230 
Transect 8 
MEW141 40.0211102 -105.477886 S Ponderosa 30.0 25.8 5.47 14.7 5.4 30.2 0.0167 
MEW142 40.0212905 -105.4780982 S Ponderosa 24.7 27.3 5.14 12.0 5.1 25.0  
MEW143 40.02141044 -105.4783769 S Ponderosa 31.1 41.1 5.77 26.9 6.0 25.5 0.0269 
MEW144 40.0214174 -105.4786546 S Ponderosa 19.0 12.6 6.07 7.3 1.8 24.0 0.0046 
MEW145 40.02150315 -105.4788719 S Ponderosa 22.2 16.1 5.78 7.3 2.5 22.4 0.0112 
MEW146 40.02152385 -105.4792472 S Ponderosa 100.0 28.4 6.26 15.9 5.2 22.5 0.0165 
MEW147 40.02159267 -105.4795209 S Ponderosa 33.7 20.8 5.79 13.2 4.4 23.9 0.0293 
MEW148 40.02166685 -105.4797887 S Ponderosa 22.7 18.3 5.26 14.0 3.6 27.4 0.0023 
MEW149 40.02177841 -105.4801025 S Aspen 32.3 30.7 5.41 14.4 4.3 29.8 0.0051 
MEW150 40.02180682 -105.4805073 S Ponderosa 35.3 29.0 5.9 14.7 3.4 28.4 0.0167 
MEW151 40.02182376 -105.4807933 S Ponderosa 22.6 14.8 6.25 15.1 1.2 22.0 0.0051 
MEW152 40.02181336 -105.4810209 S Ponderosa 31.2 14.4 4.95 17.9 15.8 26.3 0.0012 
MEW153 40.02181093 -105.4812945 S Ponderosa 38.6 42.7 5.75 34.3 8.6 25.5 0.0241 
MEW154 40.02184999 -105.4815593 S Mixed 47.7 44.2 5.45 50.2 15.1 26.1 0.0208 
MEW155 40.02190288 -105.4818456 S Mixed 37.1 35.1 5.4 29.7 10.2 27.9 0.0127 
MEW156 40.02186759 -105.4821409 S Ponderosa 29.4 15.2 6.27 28.8 3.4 22.2 0.0101 
MEW157 40.02183826 -105.4824373 S Mixed 28.5 24.1 5.78 37.0 3.4 23.1 0.0144 
MEW158 40.02182392 -105.4827475 S Ponderosa 32.0 31.3 5.64 17.4 5.6 21.9 0.0336 
MEW159 40.02175259 -105.4830111 S Ponderosa 30.5 20.3 6.39 5.2 2.3 20.1 0.0262 
Transect 9 
MEW161 40.02106947 -105.4783143 NA Meadow 65.7 120.8 6.67 14.8 13.5 18.2 -0.1226 
MEW162 40.02113703 -105.4786203 NA Meadow 74.8 72.5 6.63 46.2 9.2 16.6 0.0875 
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MEW163 40.0211299 -105.4788721 NA Meadow 46.0 42.4 6.51 45.1 6.2 14.9 0.0200 
MEW166 40.02115807 -105.479677 NA Meadow 100.0 25.0 5.96 17.4 3.1 15.0 0.0117 
MEW167 40.02113627 -105.47995 NA Mixed 100.0 32.7 5.97 19.6 4.7 17.0 0.0067 
MEW168 40.0212097 -105.480257 NA Mixed 50.7 19.3 7.16 12.5 2.1 15.7 0.0159 
MEW169 40.02128254 -105.4805138 NA Mixed 35.9 34.8 5.81 16.8 5.1 18.6 0.0193 
MEW170 40.02124993 -105.4809146 NA Mixed 58.6 47.8 6.19 29.5 9.4 18.0 0.0288 
MEW171 40.02129209 -105.4811463 NA Mixed 31.8 18.1 5.79 20.1 4.0 19.8 0.0050 
MEW173 40.02134389 -105.4817469 NA Mixed 100.0 59.8 6.27 50.5 10.9 31.1 0.0167 
MEW174 40.02131355 -105.4819955 NA Mixed 34.3 24.5 5.38 8.7 3.6 28.1 0.0023 
MEW175 40.02137541 -105.4822743 NA Mixed 38.9 45.7 6.03 40.7 8.4 23.9 0.0132 
MEW176 40.02136267 -105.4825949 NA Mixed 30.1 15.4 6.41 8.5 1.5 26.6 0.0079 
MEW177 40.02120836 -105.4828531 NA Mixed 35.3 45.4 6.28 43.0 6.2 16.4 0.0595 
MEW178 40.02107232 -105.4830249 NA Mixed 54.7 69.9 5.56 11.5 10.9 16.6 0.1758 
MEW179 40.02099236 -105.4833232 NA Mixed 59.8 66.7 6.35 36.6 16.4 19.5 0.0389 
Transect 10 
MEW181 40.01986507 -105.4783176 N Lodgepole 29.7 35.1 5.19 9.2 5.0 31.0 0.1102 
MEW182 40.01991159 -105.4785448 N Lodgepole 37.3 35.1 5.69 37.1 10.8 32.6 0.0051 
MEW183 40.0200084 -105.478886 N Lodgepole 27.1 19.7 5.48 14.1 3.4 29.0 0.0040 
MEW184 40.01999952 -105.4792244 N Lodgepole 41.4 49.7 5 15.8 6.5 32.8 0.0361 
MEW185 40.02005467 -105.4794573 N Lodgepole 30.0 30.1 5.66 6.4 2.1 27.9 0.0222 
MEW186 40.02005878 -105.4798135 N Lodgepole 40.4 27.5 4.42 16.7 7.9 40.5 0.0003 
MEW187 40.02014964 -105.4801569 N Lodgepole 35.2 28.5 5.51 31.1 4.3 29.9 0.0052 
MEW188 40.02017361 -105.4804164 N Lodgepole 35.4 24.1 5.33 20.4 4.5 31.9 0.0032 
MEW189 40.02028937 -105.4805782 N Lodgepole 38.9 46.1 5.19 10.7 17.1 33.5 0.0036 
MEW190 40.02031141 -105.4808222 N Lodgepole 32.5 29.3 6.14 15.7 3.6 29.1 0.0054 
MEW191 40.02038609 -105.4811937 N Lodgepole 32.0 33.8 5.68 21.1 4.8 25.1 0.0173 
MEW192 40.02041778 -105.4814788 N Lodgepole 37.9 49.6 5.21 35.7 8.4 33.4 0.0019 
MEW193 40.02039447 -105.4818124 N Lodgepole 37.1 27.8 5.29 21.7 4.3 27.9 0.0063 
MEW194 40.02039464 -105.4821036 N Lodgepole 40.1 41.7 5.41 15.7 12.2 27.9 0.0471 
MEW195 40.02044485 -105.4824121 N Mixed 100.0 29.4 5.73 17.9 3.6 27.6 0.0166 
MEW196 40.02044183 -105.4826801 N Mixed 100.0 37.3 5.47 24.2 5.5 34.9  
MEW197 40.02055239 -105.4830551 N Lodgepole 100.0 66.7 5.43 38.1 14.1 29.5 0.0743 
MEW198 40.02054568 -105.4832339 N Lodgepole 100.0 22.1 5.07 17.7 4.9 25.3 0.0181 
MEW199 40.02064702 -105.4836279 N Mixed 100.0 33.0 4.95 41.6 5.8 35.5 0.0022 
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Maximum 333 58.6 23.6 36.9 17.2 4.2 7.5 50.6 32.6 11.5 5.8 3.9 28.1 6.4 
Minimum 193 25.4 7.2 5.5 1.3 0.1 0.7 13.7 7.3 1.3 0.2 0.4 1.6 0.0 
Lower Gordon Gulch 
Transect 1 
MEW1 293 53.5 18.9 5.8 13.2 1.4 2.1 13.7 7.3 2.1 1.0 1.3 16.3 3.9 
MEW2 303 50.9 14.1 9.1 7.9 1.1 2.1 34.1 22.3 2.5 2.0 3.9 10.5 0.1 
MEW3 286 46.9 10.9 16.1 7.8 1.9 1.1 37.1 23.2 6.8 2.6 2.4 9.2 0.1 
MEW4 303 53.4 14.0 22.7 2.2 1.8 2.7 19.7 11.1 5.5 0.3 1.8 11.0 2.5 
MEW5 306 54.3 16.0 17.6 4.1 2.2 4.1 21.2 12.6 4.2 1.1 1.8 13.1 2.2 
MEW6 303 54.6 12.2 16.6 6.6 3.5 2.2 18.3 9.6 4.8 0.3 2.4 9.7 5.2 
MEW7 301 53.7 16.1 14.5 5.9 2.1 3.3 15.8 10.1 3.2 0.8 1.2 11.8 6.4 
MEW8 309 53.1 14.9 17.9 6.3 2.4 3.2 15.7 8.7 3.6 1.2 1.0 11.6 4.1 
MEW9 305 49.7 11.8 25.1 3.5 1.2 4.0 23.4 17.1 3.1 1.4 0.7 10.9 1.4 
MEW10 300 48.1 13.8 20.1 5.0 0.6 3.2 24.5 16.3 4.8 1.8 0.9 11.6 2.4 
MEW11 273 41.2 11.2 19.6 3.3 0.5 2.6 32.2 21.3 6.1 1.7 1.1 6.1 0.0 
MEW12 283 44.9 12.2 19.8 5.7 1.9 5.0 30.7 22.3 4.5 2.6 0.5 6.6 0.0 
MEW13 270 41.4 10.2 19.1 3.5 1.8 2.2 38.5 27.0 4.5 3.2 0.9 11.6 0.0 
MEW14 281 46.5 11.5 11.6 3.6 2.1 2.5 37.1 25.7 4.9 2.1 2.4 18.5 0.0 
MEW15 263 40.4 12.1 22.2 2.7 0.7 2.6 30.5 22.4 4.1 1.2 0.7 15.3 0.0 
MEW16 291 52.3 15.7 12.7 6.1 1.9 2.1 37.1 22.4 8.1 1.7 1.2 6.6 0.0 
MEW17 286 43.4 13.5 11.8 3.9 2.4 2.1 36.8 23.5 5.9 2.0 2.3 12.9 0.0 
MEW18 268 42.1 9.9 16.9 5.2 0.9 2.7 46.0 31.5 3.3 2.7 2.3 7.9 0.0 
MEW19 276 44.5 16.0 20.1 2.2 1.9 2.9 25.9 20.3 2.9 0.6 1.0 15.2 0.0 
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Transect 2 
MEW21 316 53.0 11.8 19.6 3.4 3.8 2.9 25.7 17.8 3.1 0.8 2.4 13.9 0.5 
MEW22 282 46.6 12.0 15.7 4.9 1.8 2.7 35.4 28.0 1.7 1.2 1.4 10.1 0.0 
MEW23 296 52.1 12.7 15.5 2.4 2.3 3.0 17.6 9.8 3.4 0.4 2.9 17.8 2.4 
MEW24 288 50.5 12.7 18.5 6.5 1.3 3.2 25.1 16.1 4.6 0.8 2.0 13.2 0.3 
MEW25 316 54.9 11.8 18.0 3.7 2.9 3.9 19.9 10.8 4.1 0.3 2.9 14.7 0.8 
MEW28 260 36.5 13.0 29.9 5.0 0.4 1.8 35.7 28.3 3.0 1.6 0.4 3.5 0.3 
MEW29 311 51.5 14.9 14.3 5.8 2.0 3.0 30.9 20.3 5.3 1.6 1.5 13.5 0.6 
MEW30 296 45.6 11.3 19.3 4.6 0.8 4.8 33.8 25.4 4.4 1.0 1.8 9.5 0.1 
MEW31 263 39.5 9.9 14.5 8.2 0.8 3.8 35.0 24.0 5.4 2.5 1.8 13.0 0.0 
MEW32 284 47.4 11.2 14.7 5.9 0.7 2.7 45.4 29.2 5.5 3.7 2.8 6.8 0.0 
MEW33 260 37.7 14.0 19.3 4.8 1.2 3.0 40.0 26.6 4.3 2.6 1.5 6.6 0.0 
MEW35 277 45.2 12.7 19.0 3.7 2.1 2.7 30.5 20.3 4.8 1.4 1.1 17.9 0.0 
MEW36 286 47.3 14.0 11.8 9.8 1.9 3.4 34.1 21.3 5.3 2.1 2.3 10.1 0.0 
MEW37 269 42.8 14.7 17.2 6.0 1.3 2.7 33.9 20.8 5.2 2.5 1.4 9.3 0.0 
MEW38 278 41.7 12.3 19.2 2.1 2.3 2.2 26.2 19.2 3.8 0.3 1.4 20.3 0.0 
MEW39 263 44.2 13.6 16.3 2.7 1.3 2.8 31.0 18.9 8.0 0.6 0.7 19.9 0.0 
MEW40 287 47.6 9.1 15.0 7.3 1.9 2.5 28.5 16.8 7.4 0.4 1.8 20.3 0.2 
Transect 3 
MEW41 308 52.5 17.6 15.5 5.8 1.0 2.8 18.5 11.3 3.8 0.3 2.0 15.0 2.0 
MEW42 311 49.5 10.9 19.2 6.1 1.5 2.7 35.7 22.1 3.2 4.2 3.2 9.2 0.0 
MEW43 309 51.1 12.2 26.3 1.3 2.5 1.8 24.3 17.9 4.0 0.5 1.2 8.3 2.4 
MEW44 312 54.1 9.0 25.4 5.5 2.7 1.4 27.5 16.2 5.4 1.5 2.8 7.2 1.5 
MEW45 307 55.0 11.2 14.3 2.9 1.7 4.0 24.0 15.6 4.2 0.6 2.4 18.0 3.1 
MEW46 292 48.2 15.8 17.8 2.1 1.5 3.5 21.6 14.7 2.9 0.5 2.1 19.3 2.2 
MEW47 312 56.1 10.7 11.6 4.9 2.0 7.5 26.1 17.8 2.9 0.7 2.4 17.6 1.1 
MEW48 306 51.3 11.9 20.3 4.8 2.2 4.4 20.1 13.0 3.4 0.5 1.8 16.2 2.6 
MEW49 308 53.2 15.9 13.4 4.1 2.5 4.3 21.4 11.3 4.7 1.2 2.8 19.5 1.1 
MEW50 333 57.4 12.8 13.8 6.0 2.3 4.8 32.7 16.8 8.4 2.5 2.8 9.4 0.1 
MEW52 274 43.5 20.9 5.7 6.5 0.3 4.5 35.5 22.9 3.1 1.7 2.6 13.0 0.0 
MEW53 282 42.4 15.5 13.2 7.5 1.0 3.2 34.0 24.7 2.6 1.5 2.0 12.4 0.0 
MEW54 276 42.0 12.0 14.9 6.8 1.7 2.3 34.4 26.2 2.7 1.4 0.4 8.2 0.0 
MEW56 282 49.4 15.0 9.0 7.2 1.7 3.5 32.6 15.3 6.2 3.9 1.7 13.6 0.1 
MEW57 284 44.6 13.2 21.5 8.6 1.9 2.3 28.3 16.7 6.1 1.2 1.2 8.7 0.0 
MEW58 282 43.0 12.5 19.0 6.0 3.4 2.3 30.6 19.7 4.5 1.8 1.8 11.4 0.0 
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MEW59 291 47.5 14.9 14.0 10.6 1.2 2.7 29.2 16.7 5.9 1.1 1.7 10.2 0.1 
MEW60 279 45.9 12.7 12.5 5.0 2.6 4.0 26.3 16.4 4.1 1.1 2.1 21.3 0.0 
Transect 4 
MEW61 309 53.5 13.8 16.0 4.3 3.0 3.8 20.9 13.7 2.5 0.8 1.8 14.7 1.7 
MEW62 304 51.9 15.1 15.8 2.7 1.9 5.3 24.7 18.0 2.8 0.7 1.8 13.7 1.1 
MEW63 314 57.0 11.6 16.5 3.9 2.0 2.7 26.0 15.9 6.7 0.6 2.2 13.5 0.7 
MEW64 272 48.1 17.1 13.0 6.7 1.5 3.1 19.5 14.0 3.5 0.7 0.5 20.8 0.3 
MEW65 321 58.6 14.0 12.1 8.4 2.5 4.6 21.3 12.9 4.0 0.7 2.2 17.5 0.7 
MEW66 296 52.2 15.1 17.1 3.8 0.9 4.1 13.7 9.5 2.1 0.3 1.6 16.9 6.0 
MEW67 308 55.5 11.5 18.5 4.1 2.2 4.4 21.2 14.8 2.6 0.3 1.6 14.9 1.5 
MEW68 281 47.0 12.3 17.1 3.3 1.9 3.1 25.0 17.1 2.2 1.5 2.5 22.2 0.2 
MEW69 292 51.2 10.7 18.1 10.3 2.7 1.7 26.9 19.4 4.0 0.5 1.5 10.5 1.2 
MEW71 313 53.9 10.9 18.6 6.2 1.7 3.7 26.8 17.5 5.8 0.4 0.4 12.3 2.8 
MEW73 308 51.7 12.5 15.9 4.0 1.9 4.7 30.9 23.8 3.4 0.8 1.5 11.4 0.2 
MEW74 301 56.3 10.1 18.9 9.1 0.8 5.7 28.3 17.1 6.7 1.4 0.8 7.8 0.5 
MEW76 287 46.5 12.1 26.2 1.6 1.8 4.3 23.2 19.6 1.3 0.7 0.9 7.3 0.9 
MEW77 309 48.8 11.2 19.6 2.5 1.1 2.6 24.7 17.4 3.3 1.1 1.4 17.6 2.2 
MEW78 316 53.2 12.0 21.7 7.0 1.8 3.2 28.7 21.6 3.5 0.6 1.5 8.2 0.6 
MEW79 291 49.7 10.8 20.4 3.0 1.8 3.7 28.9 21.4 2.6 0.9 2.2 16.3 0.2 
Transect 5 
MEW81 281 53.2 14.1 14.1 4.1 1.6 1.9 23.9 15.6 4.4 0.2 1.6 18.9 1.0 
MEW82 292 46.7 11.7 21.8 4.6 2.0 3.1 27.6 18.6 6.5 1.0 0.9 13.5 0.0 
MEW83 291 49.6 15.9 16.0 3.9 1.8 4.4 24.1 16.9 3.8 0.6 1.0 18.8 0.1 
MEW84 301 48.8 17.8 20.2 5.4 2.1 3.4 25.5 17.0 4.6 1.2 1.5 11.0 0.1 
MEW85 262 42.4 13.2 10.1 4.5 1.5 3.8 31.8 23.1 4.2 0.5 2.2 21.0 0.0 
MEW86 284 47.3 10.7 16.2 8.5 4.2 2.7 30.7 20.6 6.2 0.8 1.9 14.2 0.0 
MEW87 271 44.9 14.3 13.0 5.1 1.5 3.9 30.4 20.2 5.4 1.3 1.5 16.2 0.0 
MEW88 293 49.1 13.0 12.7 2.7 2.6 3.6 31.4 21.8 6.1 0.8 1.6 13.3 0.0 
MEW89 254 38.0 11.3 36.9 6.9 0.7 3.2 24.8 17.8 3.9 0.7 1.6 4.5 0.1 
MEW90 283 44.9 12.7 16.4 8.3 3.2 3.1 30.2 19.1 5.8 1.0 1.3 11.9 0.1 
MEW91 254 43.7 17.3 6.8 5.0 2.7 3.7 21.7 14.5 2.7 0.5 1.7 28.1 0.1 
MEW92 300 53.1 21.1 6.9 9.2 3.8 3.0 19.2 11.8 3.5 1.6 0.9 16.2 0.8 
MEW93 237 34.5 22.7 17.1 7.3 0.2 1.9 34.5 19.8 3.8 1.6 1.3 5.3 0.0 
MEW94 234 33.7 12.9 16.6 7.3 0.9 1.4 44.6 28.4 7.6 2.1 0.7 4.3 0.0 
MEW95 281 44.4 13.9 14.7 4.3 2.2 2.5 38.0 22.8 5.6 2.0 1.4 9.9 0.0 
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MEW96 282 47.4 10.4 19.1 8.7 3.0 3.3 33.5 21.1 8.5 1.0 1.3 9.9 0.0 
MEW97 271 46.7 12.4 7.7 5.3 1.8 4.6 35.8 23.9 5.0 1.6 1.6 18.4 0.0 
MEW98 287 44.4 11.5 15.6 5.6 2.6 1.7 31.7 19.9 2.7 3.8 1.2 16.1 0.0 
MEW99 245 37.0 21.1 9.1 10.7 0.1 2.5 31.8 14.1 3.3 2.3 0.7 9.3 0.0 
Upper Gordon Gulch 
Transect 6 
MEW101 278 41.1 9.8 27.0 3.1 0.7 5.6 33.5 24.1 3.9 2.6 1.2 9.8 0.0 
MEW102 279 44.2 9.8 20.3 2.9 0.8 4.8 32.1 23.2 5.2 1.4 0.5 15.5 0.0 
MEW103 279 47.2 10.7 17.2 5.0 2.4 5.5 26.6 17.3 4.0 1.4 1.8 15.3 0.0 
MEW104 273 43.4 13.7 15.5 5.4 1.4 3.1 32.8 22.3 6.2 2.0 0.9 16.3 0.1 
MEW105 297 54.9 15.4 15.9 3.0 3.4 3.0 23.0 14.2 4.9 0.4 1.7 15.8 2.1 
MEW106 291 49.1 11.2 23.3 3.2 1.8 2.5 24.6 17.4 3.9 0.4 1.6 14.3 0.1 
MEW107 315 56.1 10.9 14.8 9.0 2.2 4.5 22.1 12.2 6.4 0.7 1.2 14.5 1.7 
MEW108 302 54.2 12.8 15.8 8.2 2.1 4.3 15.2 7.3 3.8 1.2 1.6 16.8 4.4 
MEW109 294 48.6 11.8 20.9 6.6 0.6 4.6 19.0 11.8 4.8 1.2 0.4 12.5 2.2 
MEW110 306 51.6 8.8 19.4 5.8 1.9 3.7 20.3 12.5 3.5 1.0 1.8 12.8 2.1 
MEW111 291 51.0 10.2 19.2 4.5 2.6 3.1 21.2 12.5 5.5 0.9 1.6 14.0 0.7 
MEW112 311 53.1 9.8 19.1 3.2 2.3 5.6 24.0 14.3 5.1 1.1 1.9 13.2 0.2 
MEW113 291 47.8 11.4 17.1 4.2 1.0 3.7 30.5 20.7 5.2 1.4 2.5 11.5 0.0 
MEW114 283 48.9 13.3 19.2 4.5 0.8 4.3 30.3 21.5 5.4 1.0 0.7 9.9 0.4 
MEW115 265 44.4 14.6 8.6 4.5 2.7 1.9 33.8 22.2 3.8 1.7 1.0 16.8 0.0 
MEW116 295 48.3 11.8 15.2 9.0 1.4 2.1 39.2 20.8 5.5 5.8 2.3 9.3 0.0 
MEW117 276 45.4 12.0 11.8 10.7 1.5 3.5 25.9 15.9 4.8 1.4 1.6 15.0 0.0 
MEW118 245 35.1 17.4 21.3 6.9 0.3 2.8 34.4 23.4 2.5 2.9 1.0 4.0 0.0 
MEW119 240 35.3 23.6 13.8 6.4 0.4 2.6 33.0 23.0 1.5 1.8 0.8 8.0 0.0 
MEW120 242 38.5 15.5 14.3 7.3 0.5 2.5 40.2 25.9 7.3 2.7 1.0 5.5 0.0 
Transect 7 
MEW121 307 52.0 12.0 17.5 5.0 3.5 2.3 25.0 14.6 5.4 1.3 2.2 13.0 1.7 
MEW122 278 42.8 11.5 19.6 2.3 2.2 3.2 34.1 25.5 5.3 0.4 1.2 14.5 0.0 
MEW123 279 48.2 11.0 15.4 3.1 1.6 2.8 28.5 19.8 4.1 1.8 1.2 19.2 0.1 
MEW124 296 45.9 14.4 19.6 4.3 1.4 3.8 27.4 19.3 4.5 1.8 0.5 15.5 0.0 
MEW125 276 43.2 13.2 15.6 3.2 0.7 2.1 32.8 21.1 4.4 1.5 1.8 15.3 0.0 
MEW126 278 46.8 11.7 16.6 1.6 0.8 6.0 27.8 21.5 3.0 0.9 1.3 17.2 0.0 
MEW127 302 55.0 15.1 12.5 5.3 1.3 3.7 25.9 15.7 5.2 0.8 2.0 13.1 0.0 
MEW128 286 42.7 13.4 18.3 1.6 0.7 2.4 33.7 22.5 6.4 2.9 0.6 12.6 0.0 
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MEW129 291 46.8 11.3 18.1 2.8 1.2 3.9 31.4 18.4 4.3 1.3 3.5 12.6 0.0 
MEW130 263 42.7 13.0 10.6 5.2 0.8 2.4 36.2 24.6 5.9 1.8 0.9 18.1 0.0 
MEW131 293 47.8 13.4 8.8 7.0 1.1 5.0 33.1 22.3 3.9 1.2 1.7 13.0 0.2 
MEW132 248 37.6 19.6 9.0 6.1 1.4 2.8 30.5 16.4 8.0 1.9 1.0 15.2 0.0 
MEW133 262 40.5 18.1 10.4 7.0 0.6 3.0 31.2 15.0 8.8 1.6 1.3 10.7 0.0 
MEW134 227 29.6 17.4 12.2 5.8 0.7 1.3 50.6 26.6 10.8 4.6 1.2 1.7 0.0 
MEW135 193 25.4 21.6 11.2 8.7 0.1 0.7 43.5 21.5 8.6 2.3 0.7 1.6 0.0 
MEW136 251 40.5 10.6 10.2 9.9 1.1 3.3 37.1 23.8 4.7 2.9 2.3 12.9 0.0 
MEW138 244 35.5 14.3 10.2 5.3 1.4 5.1 45.5 32.6 3.9 2.4 1.9 7.0 0.0 
MEW139 291 45.4 12.2 10.3 6.4 1.6 3.4 36.5 21.9 5.2 2.6 3.8 13.7 0.0 
MEW140 272 41.5 14.5 10.7 12.8 0.9 2.6 38.0 26.6 2.8 2.0 2.0 6.3 0.0 
Transect 8 
MEW141 275 44.0 13.6 15.3 3.4 1.5 3.7 35.6 23.9 5.3 2.0 1.6 15.5 0.1 
MEW142 304 50.8 9.6 18.6 3.1 2.7 3.1 36.0 23.6 3.7 1.6 3.5 11.0 0.1 
MEW143 281 47.2 10.8 15.8 2.8 2.1 3.3 41.9 28.0 7.9 2.3 2.1 9.2 0.0 
MEW144 270 43.1 16.6 11.8 3.1 2.7 3.4 30.5 22.8 3.0 0.7 1.1 16.3 0.0 
MEW145 282 46.0 13.5 17.5 4.2 2.5 3.7 24.2 17.8 2.5 1.5 0.7 16.9 0.0 
MEW146 276 46.6 9.1 16.8 5.3 1.2 4.1 33.2 23.3 6.1 0.8 1.4 12.3 0.0 
MEW147 308 50.1 13.0 26.8 2.3 2.4 2.8 26.8 18.7 3.8 0.6 2.1 7.8 0.0 
MEW148 262 41.9 16.9 17.2 6.2 0.7 2.1 27.4 17.6 2.2 3.1 1.6 12.2 0.0 
MEW149 282 44.0 14.8 14.5 6.1 1.5 3.4 28.6 20.7 1.7 1.7 1.1 10.8 0.0 
MEW150 292 49.0 9.1 17.0 4.2 1.9 3.1 37.5 25.3 3.7 3.6 1.2 11.9 0.0 
MEW151 292 50.8 11.8 17.5 5.1 2.7 2.7 30.2 18.3 7.9 0.3 2.3 11.6 0.6 
MEW152 270 40.0 14.4 18.3 3.8 4.2 1.5 30.2 23.0 3.6 1.5 0.7 14.3 0.0 
MEW153 286 45.6 9.0 17.0 8.7 2.3 2.0 38.4 24.2 6.2 3.1 2.6 7.6 0.0 
MEW154 266 42.1 11.8 14.5 6.1 0.6 2.0 45.2 29.4 8.5 2.4 1.6 7.5 0.1 
MEW155 293 45.1 10.5 16.3 8.0 1.1 3.0 39.3 25.2 6.5 2.1 1.8 6.9 0.0 
MEW156 292 53.3 13.2 14.0 4.7 2.3 3.0 21.8 13.6 3.9 0.3 2.8 20.2 1.3 
MEW157 296 46.9 8.7 17.9 7.8 2.0 2.7 36.8 21.9 7.2 2.9 2.6 10.2 0.0 
MEW158 303 54.2 13.6 13.8 7.5 1.5 2.5 26.2 16.3 3.8 3.2 2.2 16.9 0.3 
MEW159 304 53.2 12.8 20.8 4.0 2.0 1.7 19.8 11.2 5.7 0.2 1.5 11.4 2.2 
Transect 9 
MEW161 301 51.1 8.7 17.2 7.5 1.1 3.4 35.8 20.2 9.6 1.9 1.6 5.6 0.0 
MEW162 306 52.4 13.7 12.9 5.3 0.9 4.5 28.7 15.9 4.8 2.1 3.4 12.2 0.0 
MEW163 297 51.1 9.2 22.0 5.7 0.9 3.8 23.8 15.5 3.7 1.4 2.1 9.7 0.1 
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MEW166 288 57.5 12.9 19.5 5.0 2.6 3.8 19.0 10.9 4.8 0.8 1.4 16.6 0.7 
MEW167 303 50.9 7.2 25.5 4.0 0.8 4.2 31.9 21.7 4.3 2.4 1.3 6.8 0.0 
MEW168 320 55.4 11.9 21.7 4.3 3.6 4.0 23.1 15.0 3.7 0.7 2.6 11.5 0.4 
MEW169 271 42.5 7.2 25.6 6.0 0.3 3.1 35.0 25.3 3.7 1.7 1.1 9.0 0.0 
MEW170 271 42.0 11.9 20.7 2.5 1.2 3.6 27.5 20.4 3.0 1.7 1.5 12.6 0.0 
MEW171 254 38.9 11.0 17.7 4.9 1.3 2.1 34.3 24.5 5.3 1.9 0.7 11.8 0.0 
MEW173 264 44.2 10.4 15.6 3.9 1.5 2.9 35.7 25.2 5.8 1.8 0.9 16.0 0.0 
MEW174 282 45.0 9.8 13.5 6.0 2.5 3.4 27.9 16.2 5.1 1.5 1.4 19.7 0.0 
MEW175 293 44.0 9.9 21.3 3.2 1.7 2.2 32.0 21.4 5.6 2.6 0.6 16.9 0.0 
MEW176 280 48.2 21.9 7.0 4.2 2.4 3.0 24.3 14.9 4.4 0.9 2.6 18.8 0.2 
MEW177 312 52.2 11.9 18.8 3.3 1.4 3.4 33.7 23.5 4.1 1.3 2.8 9.4 0.0 
MEW178 294 49.5 15.8 12.0 3.4 1.6 2.2 30.2 17.6 6.5 1.4 2.8 15.4 0.1 
MEW179 284 47.0 13.0 23.7 3.8 1.3 2.9 25.6 19.1 2.6 1.7 1.0 15.0 0.0 
Transect 10 
MEW181 258 38.0 10.2 16.3 9.9 0.2 1.5 41.1 27.0 3.4 4.8 1.4 8.9 0.0 
MEW182 265 41.9 13.9 18.1 7.8 0.8 1.0 35.8 22.2 3.7 2.5 2.8 5.9 0.0 
MEW183 234 37.8 19.2 5.5 5.4 1.9 3.0 29.6 18.0 3.9 1.2 1.5 22.6 0.0 
MEW184 294 49.4 8.4 9.2 10.4 1.2 3.1 39.8 26.1 3.8 2.2 3.6 13.1 0.0 
MEW185 287 48.3 8.3 12.4 8.8 2.3 2.7 37.3 23.7 5.9 4.3 0.9 9.5 0.0 
MEW186 217 31.1 17.5 16.6 7.6 0.3 2.1 36.9 20.8 8.9 2.0 0.7 2.4 0.0 
MEW187 274 42.4 12.9 15.3 6.4 0.9 3.4 33.4 21.6 5.6 2.0 1.5 12.3 0.0 
MEW188 256 45.1 11.2 19.0 9.7 1.8 3.2 34.1 23.1 5.9 1.2 1.4 7.9 0.0 
MEW189 257 38.6 11.9 16.6 11.3 1.3 1.5 42.0 24.4 6.5 2.1 2.9 5.1 0.0 
MEW190 297 53.6 11.1 14.8 5.6 4.0 3.5 32.2 18.8 6.0 2.1 3.2 11.4 0.0 
MEW191 272 45.5 13.7 5.7 9.3 0.6 3.4 35.3 20.6 7.4 1.3 1.9 15.6 0.0 
MEW192 274 41.3 15.0 12.2 10.7 0.6 1.8 37.9 21.3 6.8 3.7 0.9 5.8 0.0 
MEW193 270 43.3 18.7 7.1 7.2 3.8 1.8 37.3 16.7 11.5 2.8 1.5 8.2 0.1 
MEW194 290 51.6 10.8 13.4 7.5 1.7 3.4 34.5 20.3 5.4 3.3 2.0 11.5 0.0 
MEW195 280 43.1 16.9 9.0 8.8 1.4 3.7 33.9 22.2 4.1 1.5 2.2 13.1 0.0 
MEW196 278 43.0 12.8 13.5 17.2 1.0 3.7 29.8 16.3 6.3 1.4 1.3 8.8 0.0 
MEW197 310 49.3 13.4 13.8 7.4 2.6 2.8 36.0 22.6 6.4 1.7 2.5 10.1 0.0 
MEW198 294 49.6 10.1 15.7 13.3 1.4 2.9 28.7 14.8 8.7 1.1 2.4 8.5 0.2 
MEW199 286 44.0 11.6 15.6 12.3 1.3 2.5 27.5 16.9 4.9 1.0 2.6 7.0 0.0 
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TABLE 3 
 Edaphic Factor 
 pH  %C  C:N  %N  
Lower Gordon 
Gulch         
Mantel Test rho  rho  rho  rho  
UniFrac, weighted 0.27 *** 0.18 *** 0.28 *** 0.12 ** 
UniFrac, unweighted 0.30 *** 0.17 * 0.27 *** 0.13 ** 
Pearson's 
Correlation r  r  r  r  
PD 0.50  -0.44  -0.56  -0.28  
phylotypes -0.49  -0.34  -0.55  -0.17  
Archaea 0.38  -0.47  -0.60  -0.28  
Acidobacteria -0.11  -0.17  0.13  -0.26  
Actinobacteria 0.10  0.14  -0.15  0.20  
Bacteroidetes -0.18  0.17  0.39  -0.02  
Gemmatimonadetes 0.23  -0.12  0.05  -0.23  
Planctomycetes 0.38  -0.27  -0.18  -0.21  
Proteobaceria -0.44  0.54  0.48  0.42  
Verrucomicrobia 0.17  -0.28  -0.12  -0.24  
Upper Gordon 
Gulch         
Mantel Test rho  rho  rho  rho  
UniFrac, weighted 0.53 *** 0.02  0.52 *** 0.03  
UniFrac, unweighted 0.52 *** 0.12 * 0.49 *** 0.13 ** 
Pearson's 
Correlation r  r  r  r  
PD 0.63  -0.22  -0.64  0.07  
phylotypes 0.62  -0.12  -0.62  0.16  
Archaea 0.32  -0.28  -0.40  -0.15  
Acidobacteria -0.42  -0.05  0.34  -0.18  
Actinobacteria 0.39  0.10  -0.48  0.28  
Bacteroidetes -0.45  -0.04  0.45  -0.23  
Gemmatimonadetes 0.23  -0.26  0.30  -0.18  
Planctomycetes 0.50  -0.28  -0.27  -0.09  
Proteobaceria -0.52  0.36  0.58  0.07  
Verrucomicrobia 0.40  -0.20  -0.33  -0.03  
         
Significance: * p<0.05 ** p<0.01 *** p<0.001   
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TABLE 4 
 Vegetation Facing 
 p Global R p Global R 
Lower Gordon Gulch    
ANOVA     
pH < 0.001 0.059  
%C 0.004  < 0.001 
%N 0.306  0.032  
C:N < 0.001 < 0.001 
% Silt+Clay 0.875  0.699  
% moisture 0.002  < 0.001 
Relative Microbial 
Biomass < 0.001 < 0.001 
NH4 0.064  0.002  
NO3 0.002  0.006  
ANOSIM     
UniFrac, weighted 0.001 0.133 0.001 0.24 
UniFrac, 
unweighted 0.001 0.255 0.001 0.367 
ANOVA     
PD < 0.001 < 0.001 
phylotypes < 0.001 < 0.001 
Archaea < 0.001 < 0.001 
Acidobacteria 0.422  0.26  
Actinobacteria 0.053  0.063  
Bacteroidetes 0.239  0.144  
Gemmatimonadetes 0.282  0.291  
Planctomycetes 0.343  0.123  
Proteobaceria < 0.001 < 0.001 
Verrucomicrobia 0.737  0.612  
    
Upper Gordon Gulch    
ANOVA     
pH < 0.001 < 0.001 
%C 0.214  0.946  
%N 0.012  0.056  
C:N < 0.001 < 0.001 
% Silt+Clay 0.008  0.3  
% moisture 0.028  0.867  
Relative Microbial 
Biomass 0.195  0.738  
NH4 0.025  0.871  
NO3 0.3  0.782  
ANOSIM     
UniFrac, weighted 0.001 0.396 0.001 0.279 
UniFrac, 
unweighted 0.001 0.388 0.001 0.283 
ANOVA     
PD < 0.001 < 0.001 
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phylotypes < 0.001 < 0.001 
Archaea < 0.001 0.006  
Acidobacteria 0.015  0.016  
Actinobacteria < 0.001 < 0.001 
Bacteroidetes < 0.001 < 0.001 
Gemmatimonadetes 0.013  0.036  
Planctomycetes < 0.001 0.112  
Proteobaceria < 0.001 0.001  
Verrucomicrobia 0.005  0.002  
     
 
 
 
 
 
